N-Alkylation of aromatic and heteroaromatic amines constitutes an important synthetic strategy for new C-N bond formation. Aromatic and heteroaromatic amines are less nucleophilic when compared to aliphatic amines and alkylation of these amines requires activated halides, alcohols, aldehydes and ketones or expensive metal catalysts to undergo the C-N bond formation process. [1] [2] [3] [4] [5] [6] [7] Generally when alkyl halides are used as alkylating agents, the reactions proceed slowly, and several polyalkylation/halogenated byproducts are observed. 8 Cross coupling reactions of aryl halides with aromatic and heteroaromatic amines using palladium catalyzed C-N coupling protocol emerges as a new for N-alkylation and Narylation. 7, 9 In another recent paper Lowary et al. 10 demonstrated a three-step process for N-monoalkylation of 2-aminopyridines, which involves initially protection of amino group as N-Boc.
However many of the reported methods used complicated multistep reactions, under drastic reaction conditions, or via coupling reactions using expensive metal catalysts. Many of these methods leads to mixtures of secondary and tertiary amines that are difficult to separate. 1 To prevent overalkylation, troublesome and expensive multistep methods have been derived such as partial protection of primary amines 11 and reduction of mono N-substituted amides.
12 Although there were known good methods [13] [14] [15] for synthesis of Nalkylation of aromatic and heteroaromatic amines, still improved selective methods continue to be sought.
According to reported paper, [13] [14] [15] we investigated the Nmonoalkylation of aminopyridine at −78 The reaction of 2-aminopyridine 4 with primary alkyl halides yielding N-monoalkylated pyridines in excellent yields was first investigated at room temperature (Scheme 2).
The generation of lithioamino anion was indicated by the appearance of a reddish-brown colour after adding butyllithium, which was initially a colourless solution in THF. The same process was successfully extended to 3-aminopyridine and 4-aminopyridines using more or less similar alkyl halides. The corresponding 3-alkylaminopyridines and 4-alkylaminopyridines were obtained in good to excellent yields at 0 o C to 25 o C. The results are listed in Table 1 . We tried to get N-monoalkylated aminopyrodines by reaction with lithioamino anion and alkyl chlorides or alkyl bromides. But the reaction time was retarded to compare with alkyl iodides and some amount of N-dialkylated aminopyridines were obtained as byproduct with desired product.
Scheme 1 Scheme 2
In summary, we have established a one pot direct Nalkylation process for several heteroaromatic amines using n-butyllithium at 0 o C to 25 o C. It is worth mentioning that reaction conditions are mild, clean and within a shorter reaction time the yields of the N-alkylated heteroaromatic amines were excellent.
Experimental Section
Typical synthetic procedure for the N-alkylation of heteroaromatic amines: To a stirred solution of 2-aminopyridine (0.05 mol) in dry THF (40 mL), n-butyllithium (0.05 mole) was added under N2 atmosphere at 0 o C and continued stirring for 30 min. The temperature of the reaction mixture increased to room temperature and alkyl halide was added slowly (in case solid substrates THF solution was used). The reaction mixture was stirred at the ambient temperature for 1 hr. The reaction mixture was poured to water, NH4Cl and extracted with chloroform (150 mL). The chloroform extract was dried (Na2SO4) and evaporated on a rotary evaporator to yield a residue which was either distilled or crystallized to afford the corresponding 2-alkylamino pyridines in 75-85% overall yields ( Table 1 ). All of the obtained compounds 5a-5i were synthesized similarly and the spectroscopic data are as follows. 
2-(Methylamino)pyridine (5a

